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The concept of behavioural additionality in innovation policy was coined in 1995 as a reaction to input-output based logic. The originators of the concept called for a new evaluation framework in which policy analysis focuses on the firm and its components itself as opposed to mainstream understanding, which takes the firm as a black-box. They argued that the information concerning the amount that a firm spends more on R&D because of government support (i.e. input additionality) or the amount of outputs it creates with the help of government (i.e. output additionality) are not sufficient to assess the success of a policy or to design a new one. For the first time, they proposed to study analytically what happens inside the firm as a result of the government intervention by asking the question ―what difference does policy make in the behaviour of the firms it supports. 
Behavioural additionality is still a rather novel, but already key concept of evaluations in innovation policy. The concept has broadened the understanding of the effects of innovation policy to include more systematic learning as a key outcome in itself, enabling further, broader, and more sustainable innovation activity and performance. Despite the concept’s increasing popularity and promising potential, the theoretical background of behavioural additionality is still under-developed. Vague definition of the concept along with its still unclear role in policy-making limit the potential benefits of behavioural additionality. This paper aims to provide behavioural additionality with much needed theoretical background by asking two intertwined questions: (i) how is behavioural additionality defined in the scholarly literature and evaluation practice, (ii) how is it evaluated (i.e. what kind of methods and approaches are used in its evaluation). By answering these questions, the paper will provide a new approach in understanding behavioural additionality and consequently a framework in evaluating the concept.
The paper will answer these questions not only conceptually but also by employing an empirical analysis resting on two pillars: a statistical analysis and a text analysis of evaluation reports. The data is derived from the INNO-Appraisal database which covers 172 national innovation policy evaluations conducted between 2002 and 2007 in 27 EU countries. The INNO-Appraisal database also includes extensive characterisations of these evaluation reports (e.g. their purpose, timing, methods, topics, quality, usefulness, consequences, etc.).
How behavioural additionality is defined in the literature and evaluation practice
Extensive review of the concept of behavioural additionality reveals that the term is understood in at least four different ways in scholarly literature: (i) an extension of input additionality, (ii) the change in the non-persistent behaviour related to R&D and innovation activities, (iii) the change in the persistent behaviour related to R&D and innovation activities, and (iv) the change in the general conduct of the firm with substantial reference to the building blocks of behaviour. A text analysis of 33 selected evaluations drawn from the INNO-Appraisal database demonstrated that in evaluation practice there are also at least four, more or less distinct, understandings of the concept. Thus there is, no dominant understanding established yet just as the case in the scholarly literature. The types identified in the evaluation practice overlap, but not entirely match four ideal types as defined in the vast scholarly literature on the concept.
How behavioural additionality is evaluated
The statistical analysis of the INNO-Appraisal database has two reinforcing aims: (i) to identify the characteristics of behavioural additionality evaluations such as their purpose, timing, methods, secondary topics, quality, usefulness, consequences, etc. (ii) to show if and how evaluations differ that apply the concept from those that do not. For the first time this allows us to acquire a systematic picture of the nature of behavioural additionality in practice.
How behavioural additionality should be understood
The analysis of the literature and evaluation practice that explored the working definition of behavioural additionality along with the statistical analysis of evaluations reveal two particular problems as to how the concept is (mis-)understood. 
Firstly, the concept lacks a proper unit of analysis. Behavioural additionality studies and the literature in general criticise the input-output approach by claiming that it treats the firm as a black-box that takes some inputs and creates some outputs, neglecting the process within which this happens. However, the very same approach is mostly repeated in the current conception of behaviour additionality. The literature successfully opens the black-box of the firm and discovers smaller black-boxes of behaviour. Consequently, these smaller black-boxes are analysed in terms of their inputs and outputs and therefore treated as black-boxes. For instance, collaboration behaviour is evaluated in terms of the money spent to collaboration (i.e. input to collaboration behaviour) or the amount of collaboration (i.e. output of collaboration behaviour) but not the building blocks of collaboration. Therefore, as ‘behaviour’ per se is not a unit of analysis, the paper suggests utilising the concept of ‘organisational routines’ to study the change in the firm behaviour.
Secondly, behavioural additionality needs a better framework of analysis. As opposed to input and output additionality which are seen as main criteria for neoclassical innovation policy rationale, behavioural additionality is arguably the hallmark of the evolutionary/structuralist perspective of innovation policy. If behavioural additionality is to achieve this objective, then it has to be more compatible with evolutionary approach by embracing the evolutionary framework of analysis which requires a dynamic framework of analysis. In contrast, the current measurement approach of behavioural additionality employs a comparative static framework of analysis in which input/output of behaviour when the firm was not supported is compared with the input/output of that behaviour when the firm is supported by holding all other things constant. Thanks to ceteris paribus assumption, the change is the difference between these two static points; it can be associated with the government intervention, and hence behavioural additionality can be calculated. This view not only limits the use of full potential of the concept but also hinders its compatibility within evolutionary thinking as the focus of the evolutionary/structuralist view to innovation policy-making is not the end-result of the change but the actual process of change.
The paper introduces a new understanding of behavioural additionality in which the evolution of organisational routines at micro, meso and macro levels and in origination, adaption, and retention phases is the core of the concept. Micro level refers to the evolution of particular organisational routines in particular firms by government action. Meso level refers to the evolution of particular organisational routines within a population of firms and finally macro level refers to the evolution of social technologies a la Nelson (widely practiced and institutionalised organisational routines) within the economy. The government intervention influences routines by changing their ostensive, performative and artefact aspects.
How behavioural additionality should be evaluated
The current practice of evaluation of behavioural additionality employs sustaining causation which tries to explain issues in terms of how they affect the equilibrium. The proposed understanding of behavioural additionality enables the use of originating causation which focuses on the issue of becoming rather than being. Similarly, current counterfactual approach in evaluating is parallel worlds view in which two stationary worlds are compared and the difference is attributed to behavioural additionality by using some experimental or quasi-experimental techniques. The proposed approach to behavioural additionality requires branching view which acknowledges that history is like a tree where each decision represents a separate branch. Therefore, counterfactual analysis is returning to a point where another branch is chosen. To be able to truly understand what would have happened had there been no government intervention, one needs to trace every critical branching point after the public intervention up until now. Comparative statics is not enough to explain behavioural additionality; one needs to unfold the dynamics. 
Finally, the paper discusses the implications of the proposed definition of behavioural additionality and the evaluation framework in terms of the evaluation characteristics of the concept in comparison with the current practice revealed by the statistical analysis of the INNO-Appraisal database.
Conclusions
This paper contributes to the literature by providing a new definition of behavioural additionality that uses organisational routines as the unit of analysis and evolutionary approach as the framework of analysis. This represents one of the first attempts to utilise these two concepts together in innovation policy evaluation although they are very well established in the wider innovation policy literature around Nelson and Winter. Similarly, the corresponding evaluation approach represents an attempt to answer the need for experimentation in the field of evaluation of innovation policy. Within the face of toughening economic conditions and increasing demand for understandable effects of the policy intervention, the field of innovation policy evaluation needs experimentation. The new understanding proposed explores previously uncharted areas by using a known but under-used perspective and toolkit.  



